
1- AD—A037 94* IBM FEDERAL SYSTEMS DIV OWESO N V F/S 5/9
P*OSRAM DOCUIENTATION FOR TPC Ta tWO CREW STATION SI*JLATIOtI PR—ETC I U)
FEB fl W £ BRAPCT F53615—75—C—5&52

IMICLASSIFIFO Asm L—TR—7 7—6 It.

I
E N D

DATE



(
~~~~~~~i~

)

PROGRAM DOCUMENTATION FOR THE T4 EWO CREW
STATION SIMULATION PROGRAMS

INTERNATIONAL BUSINESS MACHINES CORPORATION
FEDERAL SYSTEMS DIVISION
OWEGO, NEW YORK 13827

FEBRUARY 1977

I ’ !‘ ~~~~~

~

~~~~~~~~~~~~~~ ~~~~~~~~~

Approved for public release; distribution unlimited

H .
~~~~~~

.

~~~— AEROSPACE MEDICAL RESEARCH LABORATORY A
AEROSPACE MEDICAL DIVISION
AIR FORCE SYSTEMS COMMAND
WRIGHT-PATTERSON AIR FORCE BASE, OHIO 45433

-~~~ - 

~~~~~~~~~~~~



F” - —:
~~ ~~~~~~~~~~~ 

NOTICES

When US Government drawings, specifications, or other data are used for any purpose other than a definitely related
Government procurement operation, the Government thereby incurs no responsibility nor any obligation what-
soever, and the fact t hat the Government may have formulated, furnished, or in any way supplied the said drawings,
specifications, or other data, is not to be regarded by implication or otherwise, as in any manner licensing the holder
or any other person or corporation, or conveying any rights or permission to manufacture, use , or sell any patented
invention that may in any way be related thereto.

Please do not request copies of this report from Aerospace Medical Research Laboratory. Additional copies may be
purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, V irginia 22161

Federal Government agencies and th~ir contractors registered with Defense Documentation Center should direct
requests for copies of this report

Defense Documentation Center

~~~~~~~ / 4  Cameron Station
Alexandna, Virginia 22314

SIC ~~~ ~~~~~~~ U

SIAISO ICEI 0
JU$1IFICt1UJ~ 

.  - 

TECHNICAL REVIEW AND APPROVAL
DISTIISUIIOS it A L 4 ~I1 TY COkS 

AMRL—TR—77 — 6

This report has en reviewed by the Information Office (01) and is releasable to the National Technical Information
Service . t NTIS, it will be available to the general public, including foreign nations.

Thi technical report as been reviewed and is approved for publication.
S 

FOR ANDER

CHARL ES BATES , JR.
Chief
Human Engineering Division
Aerospace Medical Research Laboratory
AtR FORCE w.~~ 77 - 00

I
5—.- .—...————--— — — . - ..

. IT

~

I

~ 

~~~~~~~~~~~~~~~~ 

- 

~ iIL~



—.5.  __________ 
__________________

S E C U R IT Y  CLAS O F I CA T I O N  OF T HIS ~~4GE (Wh, , ,  !)aIa dnto,.d~

REPADT flflrlIA. ~ITATIf ~U RF~~D INSTRUCTIONS
________________________________ __________ 

BEF GF~C COMPLETING FORM
I. R E PORT NtIMOER 11 GOVT AC CESSION NO- 3. PFCI~’ F S T ~~ CA TA. .OG NUMBER

~~~~~~~~~ ANRL-TR-77-6 ~ j ._________ 
____________

4. T I T L E  (~~~d S~ bt I I I . )  5, T’~FE ,)F REPORT & PERIOD COVERED

- 
PROGR N))9CUMENTATION FOR THE Program Documentation
T4 EWO CREW STATION SIMULAT ION ____________________________
PQO~’1~A00C -— .—  

‘ 6 PERFO RM INGORO.  REPORT NUMBER
Si 7 2  

- -:. -- ~~~~~~~~~~~~~~~~~~~ 
_____________________ ____________________________—

— - 7. AUT HOR(.) __.
~~~~~~ - CON1 RACT ~~~ GR A N T  N U M B  R(o)

( 
~~~~~~~~~~~~~~~~~ 

~ / 5 F~~ 3615 7~~~~~~~ 2
__ -

~~

9. PER ORMING ORGANIZATION NAME AND A OORESS t O . PPCG° .OM e LEMENT. PROJECT . TAS ,

Federal Systems Division y * P 9  .‘ W O R K  UNIT N U M B

International Business Machines Corporation 6220 7184 14—05
Owego, New Yo rk 13827 ~-~~- 3/

I t . CONTROLL ING OF FICENAM E A NO AO DRESS f~7T’ U: REPQ g4TE ___—

Aerospace Medical Research Laboratory t~/’.~
#
~ Feb~~~T-F ~~77 j

Aerospace Medical Division, Air Force Systems ~~‘ .. A*~ S.-

Command. Wri,ght—Patterson AFB, Ohio 45433 70 
__________

14, MONITORING ENCY NAME & ADDRESS(II dI IMrent  from oZl ~OLO f f Ic e  IS, SECURITY CLASS. (of 1111. spo r l)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~/ ~~~~~~~~~~~~~~~~/
h1 ~~~ Unc lassi f ied

‘I ~ A/ ~
’1
~~.t~~ 

— ?‘ ~ D E C L A S S IF I C A 1 I O P I D OW N G RA D I N G

t6 .  DISTRI U A T EMENT RWV5Ft~~” 
““ ~~~~ ~~~ ‘

Approved for public release; distribution unlimited / -

I i .  D I S T R I B U T I O N  S T A T E M E N T  (of (he .bot,.ct ent ered In B lock  20 . If dIlf.cen l free, Repo rt )

IS. SUPPLEMENTARY NOTES

19. KEY WORDS (ConIIOee on ,000r.. old. i i  n.c..oe,y ond I den t I ty  by b lock nsnnber)

BSTRACT (Conil nu. on r.o. r.. old. If n.c....ry ~nd ld.ntl(y br bf,,Ck ~~~~~~~~

e ALQ—T4 EWO Crew Station Simulation Programs were written for the Crew
Station Integration Branch (HED), Human Engineering Division, Aerospace
Medical Research Laboratory. The overall function of the entire system of
programs is to provide the capability for studying the performance of a
trained Electronic Warfare Officer (EWO) during an electronic warfare
simulation, to support studies to analyze the impact of the addition of
new equipment, and the organization of old equipment on crew performance. —

DD ~~~ ~473 EDITION OF I NOV 65 IS OBSOLETE

SECU RITY CLAS SIF1CAT ION OF THIS PAGE (I?~~n flat. Entered)

5t

-~~~ .. , -~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~ ‘~~~~~~~~~~~~~~ --~~~~- —.- .~~~~~~~~~~~~~ -- . • - , ~~. ~~~~~



F — ---—-— 5.5.--- 

SECUR IT , CLASSIFICATION OF THIS PAGE(Wh. ., Data Entered) 
-

A real—time program controls and monitors an AN/ALQ-T4 B—52 EW Crew Station
Simulator that has been modified to include a set of equipment changes associ-
ated with the Advanced Phase VI ~—52 El’! Crew Station Project. The subject
response times, at which all input transitions occur , and the times that the
emitters stations are turned on/off are recorded for subsequent analysis.

This system was written for an IBM System/370, Model 155 Computer. OS
Assembler Language and FORTRAN IV were used in coding the subroutines , An
IBM 1827 Data Control Unit is used as an interf ace between the 370 Com~~jer ,
SPC—l6 Computer , and threat emitter stations.

\

5.%r

SECU RITY CLASSIFICATION OF THIS PAGE(Whe n DCI. Entered )

a

~~~~~~~~~ 
.. -

~~~
- 

‘ -5., ~~-— - ‘~~~~~~.- 
. 5. . ~~. 5.~~ - 5.



PREFACE

This program was developed for the Human Engineering Division, Aerospace
Medical Research Laboratory , Wright—Patterson Air Force Base, Ohio 45433.
The work was performed by International Business Machines Corporation,
Owego, New York 13827 , under Contract Number F33615—75—C—5152. Stephen
D. Kay of the Systems Research Branch was the contract monitor for the
Aerospace Medical Research Laboratory. The work was performed in support
of ~Project 7184,” “Human Engineering for Air Force Systems,” Task 718414,
“Systems Research for Advanced 1)esign.”
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SECTION I

INTRODUCTION

• The T4 EWO Crew Station Simulation Programs were developed at the
Human Engineering Systems Simulation (HESS) facility for the purpose
of aiding the Crew Station Integration Branch of AMRL in studying
the performance of a trained B— 52 Electronic Warfare Of f i ce r  (EWO)
during an electronic warfare simulation. The T4 EWO Crew Station
Programs control and monitor an AN/ALQ—T4 (T—4) electronic warfare
simulator to collect and record output data from a simulated mission .

Section II of this document summarizes the machine configuration
required for the T4 EWO Crew Station Programs . The experiment descrip-
tion is summarized in Sec tion III and the program descriptions are
presented in Section IV. The input and output record formats are
discussed in Section V and the program card decks are discussed in
Section VI. Section VII contains the program logic diagram and pro-
gram flowcharts. Operator instructions for the computer operator
are contained in Appendix I. Two types of error recovery instruc-
tions are contained in Appendix ii. All console typewriter messages
and an explanation of each are contained in Appendix I I I .  A Program
description, flow chart , and a set of user ins t ruct ions  for  the SPC— 16
Download Program are contained in Appendix IV.
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SECTION II

MACHINE DEFINITION

The T4 EWO Experiment program was wr i t t en  for  an IBM System/370
Computer operating under the standard MFT version of the Operating
System. The hardware components used by this program are listed
below :

o IBM System/370 Computer , Model 155

o Problem Program Core Requirements — 200K

o IBM 1403 Printer

o IBM 2501 Card Reader

o IBM 3215 Console Printer—Keyboard

o IBM 1827 Data Control Unit (with digital input/output
features)

o ITEL 7830 Storage Control Unit with three 7330 Disk
Storage Units

The hardware configuration which supports the T4 EWO experiment
is in ter faced to the System/370 via the 1827 Data Control Unit. The
System/370 controls and monitors an AN/ALQ—T4 electronic warfare
crew station simulator. The simulator is designed to present a
realistic model of the task situations encountered by an Electronic

-
; Warfare Officer (EWO) in a B—52 aircraft. It is used primarily to

train and evaluate Electronic Warfare Officers on a continuing basis.

The student station is a model of the actual EWO station on board
• a B—52. The controls and displays presented to the subject are

identical to those in the aircraft.
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SECTION III

EXPERIMENT DESCRIPTION

A trained Electronic Warfare Officer is seated in the student
station of the T—4 trainer. Initially he performs all of the tasks
necessary to check—out the system prior to starting the experiment .
The EWO then participates in a 3imulated mission, during which
threats are presented to him. He is required to take proper action . 

A

The time at which threats occur is controlled by the program through
the digital—output features of the 1827 Data Control Unit. The
subjec t ’s responses are recognized through the digital and pulse
repetition interval inputs (PRI), and relevant data is stored on
disk for subsequent analysis by a data reduction program .
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SECTION IV

PRO GRAM DESCRIPTION

The T4 EWO Experiment Program was written for an IBM System/370,
Model 155 Computer running under the standard MFT version of the
Opera ting System . It includes two assembler language subroutines ,
two Fortran subroutines , and four utility type programs. Table 1
lists the names of all the user—written subroutines and utility
programs by name and function(s), and lists the names of the sub-
routines which call each one.

Following are two techniques used in the program which might not
be immediately obvious to the user: 

U

1. Intercommunication among the subroutines is done
through a large COMMON CSECT.

2.  The analog data described in this document is not
acquired by means of an analog to digital converter,
but is pulse repetition interval (PRI) data acquired
from the CRT display of the ALR—20A receiver system.
This PRI data is transfered to the 370 Computer from
the SPC—l6 Computer via the 1827 Data Control Unit
(DCU) and a special interface. This is accomplished
as a block transfer of 3Th 16 bit words . This data
is stored internal to the T4REAL Program in the
“328 Word Analog Input Buffer .”

4.1 T4REAL

fhe T4REAL Program is the real—time control program for the T4
experiments. Its primary functions are to control the on/off status
of the threat stations and to collect and record all the pertinent
data from experiments.

During the initialization part of the program , the scenario Input
cards are decoded and an internal scenario table is constructed . This
table is used to control the threat stations throughout the experiment.
When one of the scenario entries dictates that a station is to be
turned on, the appropriate digital output bit is set to one and trans—

F’ xnit t ed to that particular station. Likewise , when it is turned off,
the appropriate bit is set to zero. A recording is made each time one
of these scenario entries is used.
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As the input data sets are being read , the scenario input data, the
threshold data and the control card data are listed on the printer.
A f t e r  all general in i t i a l i za t ion  procedures  are comp leted a message
is p r in ted on the console typewr i t e r  ‘WAITING FOR MISSION START ’ and
the program enters a two instruction loop and remains in this loop
until the T4 simulator monitor toggles the RUN/FREEZE Switch from
“ FREEZE position to “RUN” position. From then until the end of the
experiment the program cycles through a timer controlled loop, the
duration of which is controlled via a program constant “SETIME.”

As the program constantly cycles throughout the experiment continually
examining the scenario times to determine if a new digital output
signal is tn be transmitted four other functions are being monitored .
These include : 1) logic which checks for and warns the operator of
excessive noise on analog and digital input signals , 2) logic which
detects and records normal switch transitions represented by bit
changes on digital input signals , 3) logic which detects and records
a hands—on or hands—off condition represented by PRI data fluctuations
which correspond to ALR—ZOA frequency fluctuations , 4) logic which
checks for and warns the oDerator of excessive output of data records.

It should be mentioned that raw data counts are cal ibrated f rom a
0—5000 value in units of time in microseconds , which represents a
full left to right sweep of the ALR—20A CRT.

Noise counters are maintained for each group of analog and digital
input. Each threshold crossing by a raw data count causes the noise
counter for  that particular analog group to be incremented by one.
Similarly, each change in a digital input group causes the noise
coun ter  for  that group to be incretnentecL The counting continues for
a specified number of loops, referred to as a time window , and then
all noise counters are examined to see if any counts exceed the speci-
fied alarm value. Those channels or groups that have excessive noise
counts are immediately printed with appropriate text to indicate that U
corrective ac t ion must  be taken. The alarm printout also indicates
the relative time during the experiment when this difficulty was en-
countered. Similarly, a data output record count , along with the
relative time is printed each time the data record counter exceeds a
specified data lines counter.

The size c~ the time window to be employed is expressed via a control
card input. Control card inputs are also provided for specifying the

• alarm values f or both raw data counts , digital inputs, and the data
lines counter. After the noise inspection is completed , the noise
window counter and all counters  are reset to zero for another cycle
of noise and excessive data output  de tec t ion .

Di gi ta l  input changes are detected by comparing each 16—bit group
value in the alternate buffer with the corresponding group in the
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digital input save area. If any of the 16 bits do not agree , the
entire group in the save area is replaced with the new group from
the alternate buffer and the change is recorded. The recording is
made by adding another entry to the output data buffer containing
the current time value , the group number and the group contents.

There are two types of raw data counts received from the T—4
trainer. The first type is caused by a j ainmer control knob manipula-
tion by the EWO . The second type occurs as a result of a threat
frequency which can be detected after a threat station [s turned on
via a digital output signal. Both types are treated the same for re—
cording purposes and are labeled hands—on (“HNAL”) or hands—off (“HFAL”).

Two program controlled constants , CCALON and CCALOF, are used by the
program to minimize the amount of redundant data records that would be
wri t ten  as a result of sporadic threshold crossings caused by noise,
The “hands—on” detection constant , CCALON, contains the number of pro-
gram loops during which the signal must stay outside a predefined
threshold band before it is recognized as a hands—on condition. For
example, if CCALON is set to a 12, the program would recognize a raw
data count change as a knob manipulation if the raw data count exceeded
the threshold band for 12 consecutive program loops. A set of data
defining the detection would then be recorded in the output data b u f f e r.

If the incoming raw data  count remains inside this new threshold band
for a number of program loops equal to the other program controlled con-
stant , CCALOF , it is considered a “hands—off” condition That is, the
EWO has removed his hand from the knob or the threat frequency has
leveled of f. This situation is also recorded in the output data buffer.

Sporadic threshold crossings due to noise cannot cause a change from
“h a n d s — o f f ”  to “hands—on ” because they will not consistently exceed
threshold for the required number of consecutive loops. However , all
threshold crossings contribute to the noise count that is accumulated
during each noise count window.

In order to obtain an accurate measurement of the voltage represented
by a hands—off condition , up to 100 samples of that specific analog
signal are accumulated following the hands—off detection . A fewer
number of samples may be used if a hands—on condi t ion occurs  prior to
obtaining the 100 samp les . In e i ther  case , the raw data counts are
averaged and recorded as a mean and s tandard deviation along with the
analog group indicator and the time at which the hands—off detection
occurred .

A software clock is maintained during the simulation and is the basic
reference for all timing measurements. This software clock is updated
at the beginning of each program loop by adding an increment of time
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to i t s  previous value , The increment of time is based on times read
f rom the hardware timer fo r  this loop and the previous loop . Initially
the software clock is set to zero . Therefore all time values recorded
are r e l a t i ve  to the s ta r t  of the experiment .  In addit ion , a pseudo
timer , internal to the T4REAL program is used to control the program
cycle t ime .

Data recordings made during the experiment are held in an output buffer
that is 129,600 bytes in length and should be large enough to contain
all the output data recorded during an experiment. However , after
every 12 bytes of data is stored in the outpu t data buffer , the buffer
pointer is incremented and tested to see if the b u f f e r  is fu l l .  In the
event that it is, the program will write the first 7200 bytes of the
OUTDATA b u f f e r  onto disk. Af te r  the wr i t e  Is comp leted the output  b u f f e r
pointer is initialized to the beginning of the output buffer , and the
first 7200 bytes of the output buffer are made available. Each time
another 7200 bytes are filled , ano ther 7200 by te  section is written.
This sliding buffer technique continues until the end of the experiment.
The program is terminated when the experiment control switch is turned
from “RUN” position to “FREEZE” position.

4.2 T4COPY

The T4COPY utility program was wr i t ten  to provide two backup copies of
the output  data  from each experiment. One copy is t ransfer red  to disk
and the other one to tape. Each one contains the experiment ID numbers ,
and the rea l—time output from the experiment. The real—time output con-
tains records of all raw data counts and switch transitions that occur-
red during the experiment.

4.3 T4FRNT

The T4FRNT utility program was written to extract that portion of the
s imulat ion output  data needed for  analysis purposes . This data is
format ted  anti sorted to conform to the input data requirements of the
analysis program . An optional input feature permits the user to re—
trieve and format the data from the most recent experiment , or to selec-
tively retr ieve data stored by the T4COPY program from an earlier experi—
ment .

The data is reformatted by converting each bit of each group of di g ital
input to a binary number representing an index to a digital input status
table in the analysis program . Group one , bit one is converted to an
index of one. Group one, bit two is converted to an index of two , etc.
The digital output groups and the analog input groups are converted in
basically the same manner. The FORTRAN analysis program can simply use
these converted values to index directly into status arrays for the

r three types of input.
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After all of the data is reformatted , the Sort U t i l i t y  Program calls
the IBM S/370 Sort/Merge Program for sorting the data into chronological
sequence.

4.4 T4SERCH

The T4SERCH Utility Program was written to provide a convenient means
for retrieving a set of data from one of the backup files, and prepare
It for use by other analysis programs. This eliminates the need to
write a search capability f or every analysis program written for the
system. The user, via a control card, specifies the ID number of the
experiment to be analyzed. The search routine transfers the real—time
output  data to temporary data sets for  easy access.

4.5 T4SIMOUT

The T4SIMOUT Program provides the experimenter with a “quick look”
overview of the T4RE AL output data. It generates a chronological
printout of all the digital and analog data changes which occurred
during the experiment. The subroutine, CONVERT , is used to convert
digital bit patterns to zoned format for output purposes.
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SECTI”4N V

INPUT/OUTPUT FORMATS

This section describes the input and output formats used by the T4 EWO
Simulation Programs. The format of the parameter control card Is shown
in Figure 1. Figure 2 illustrates the format of the threshold data
cards containing threshold information used by the T4REAL Program .
Figure 3 illustrates the format of the scenario data cards used in the
T4REAL Program to control the on/off status of the threat emitter
stations.

There is one output data set created by the T4REAL Program. Its format
is shown in Figure 4. This data set is used directly as input to the
T4COPY, T4FRMT, and T4SIMOUT Programs.

There is one output data set created by the T4COPY Program. Its format
is shown in Figure 5. This data set is used directly as input to the
T4FRNT Program . Figure 6 illustrates the output format of the T4FRNT
Program.

Figure 7 illustrates the format of the input control card used by the
T4FRNT Program. The format of the control card used by the T4SERCH
Program is illustrated in Figure 8.

Tables 2 and 3 define the address assignments used for digital input,
and digital output respectively.

At the end of an experiment , a printout is generated by the T4SIMOUT
Program . It contains a chronological list of all the EWO actions and
the time each action occurred during an experiment. A sample of the
printout is illustrated in rigure 9.
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Decimal Point
Add ress Number(s) Use or Meaning

64 0—15 SPC— 16 Sing le Addressing

65 0— 15 Discrete Switches

66 0— 15 Unused

0-3 Unused

4 S t a r t /S top  Switch

67 5 Pretest Mode Advance Switch

6 Pretest Mode Repeat Switch

7—15 Unused

68 0—15 Discrete Switches

69 0—15 Discrete Switches

70 0—15 Discrete Switches

71 0—15 Discrete Switches

72 0—15 Discrete Switches

73 0— 15 Discrete Switches

74 0—15 Discrete Switches

75 0—15 Discrete Switches

• 
- 

76 0—15 Discrete Switches

77 0—15 Discrete Switches

78 0—15 Discrete Switches

79 0—15 Discrete Switches

C’

TABLE 2. DIGITAL INPUT ADDRESSING
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Decimal Poin t
Address Number(s) Use or Meaning

80 0—15 Discrete Switches

81 0—15 Discrete Switches

82 0— 15 Discrete ~~itches

83 0—15 Discrete Switches

84 0—15 Discrete Switches

85 0—15 Discrete Switches

86 0—6 Discrete Switches

86 7 Restart Switch

86 8—15 Discrete Switches

TABLE 2. DIGITAL INPUT ADDRESSING (Concluded)

C,
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flerinial Point
Address Number(s) Use or Meaning

113 0—15 Emitter Station Control Switches

114 0—15 Emitter Station Control Switches

115 0—15 Emitter Station Control Switches

115 0—15 Emitter Station Control Switches

117 0—15 Emitter Station Control Switches

118 0—15 Emitter Station Control Switches

119 0—5 Emitter Station Control Switches

119 6 Reset Command

119 I 7—15 Unused

120 0-15 Unused

121 0—15 Unused

122 0—15 Unused

123 0—15 Unused

124 0—15 SPC—16 Sing le Add ressing

125 0—15 External Electronic Clock Control
Switch

TABLE 3 DIGITAL OUTPUT ADDRESSING
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SECTION VI

PROGRAM CARD DECKS

Source program card decks and program object decks for the T4 EWO
program s are available at the Sys tems Research Branch , Human Engineer-
ing Division of PNRL A set of printed lis tings of the source code is
also available, both in card image format and assembled format. This
data is stored on magnetic tape , ANRL serial number 000409. File 22
contains the program objact decks with Job Control Language (JCL) , for
link—editing the subroutines . File 23 contains the source code , with
JCL, for assembling and compiling the entire set of subroutines. Both
files are in card image format , fixed length , 80 byte records , 3200
bytes per block. Figure 10 lists the link—edit decks used for both
the T4 EWO programs and the T4 utility programs. For ease of handling ,
the SYSPUNCH output fvom the assembler and compiler are all stored in
a partitioned data set called IBM—PMSESA. At link—edit time, the
various subroutines are then retrieved using INCLUDE statements as
shown in Figure 10, and link—edited onto SYS1—HESSLINK , the systems
program library . Figure 11 lists the T4EXEC deck.

Following each run the output data must be transferred to a tape and
a reserved disk pack for historical purposes . Figure 1.2 lists the T4COPY
execute deck used for this data transfer.

At the conclusion of each run the output data is ref ormatted and sor ted
in the proper ‘time ’ sequence for the analysis program . Figures 13 and
14 list the two execution decks for invoking the two programs . Figure
15 lists the execution deck used for retrieving data that had previously
been stored on the backup files.

At the end of an experiment , a quick look prin tout is generated by the
T4SIMOUT Program and may be obtained. The execution deck used to
generate this printout is listed in Figure 16.

32.

27

C’

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
~~~~~ ~~ ‘ ‘ - ‘  “



* —j----- —~~- -  —

/ / L I N K T 4  JUtS B RAN OT, MSG LEVEL= 1
/1 [ -XEC L iN K
//LKED.SYSLMOO DO ~SN~ IBM.EXEC (T4ENEWi,DLS P=S ,VO L SER~~ YST~ M
/ / L K t D . M Y  00 O S N = I B M . P M S E S A , O L S P = S H R , V Q L Z S E R = S Y S T E M ,UNII=DISK
/ / L K E D . S Y S I N  DO *

INCL UDE MY ( R E # L T 4 )
INCLUDE M Y ( R E A ORR )
INCLUDE MY ( CO NVT i
INCLUDE M Y ( S I G M A )

1*
T4R EA L LINK— EDIT

/ / L K T ’~C UPY JOB B RA NUT , MSGL EVE L= i
I I  EXEC LINK
/ / L K E D . S Y S L M Q D  DO DSN -~Ib M.EXEC (T4COPPY),DISP=S~1R,VOL=SER=SYSTEM
//LKEU .MY DO OSN~ l6M .PMSESA,DISP=SHR ,VOL=SER-=SYSTEM,UNIT-=OI$I (
//L KED.SVSIN DO *
INC LUDE MY (T4COPY)

1*
T4C OPY L INK — ED IT

//L KT4F~ MT JOB BRANOT,MSGLEVEL=i
‘2 I I  EXEC LINK

//L KED .SYSLMOD DO D5N=IBM.EXEC (T4FGRMATJ,D (SP=SHR,VOL=~ ER=SY5TE M
//L KED .MY Di) DSN~ I8M .PMSESA,DISP=SHR ,V0L=SER=5Y5TEM ,UNjT=3 330
//L KED .SYSIN DO *

INCLUDE MY (T4 F R MTI
1*

T4FORMAT LINK—EDiT

//LKT4SRCH JOB BRANOT ,MS (LEVEL=j
// cXEC LINK
//iKED.SY~ LM0O DO DSN=IBM .EXECtT4SEARCh ),DI5P= SHR,~~3L=5ER=$YSTEM//LKEO .MY DO DSN=IBM.PMSESA,O1SP=SHR , VOL=SER=SYSTEM ,UNIT=DISK
f/LK~O .SYSIN 00 *
INCLUDE MY~ T4SERCHI

1*
T4SEARC~1 LINK—ED IT

C 

//LNKSMUT JOB 8RANDT,MSGLEVEL=j
// E)(EC LIN K

-~ //LKED .SYSLMOD DC) DSN= IBM .EXEC (T’.SIMOT),DISP=S Hk,VOL=SER=SYSTEM
//LKED.MY DO 0~ N=IBM .PMSESA,DISP=SHk ,vOL=SER~ SYS TE M ,uNIT=DIS K
//t.KED .SYSLN DO *
INCLUDE MY (T4SMOTJ
INCLUDE MY (T4CNVT)

1*
T4SZMOUT LINK—EDiT

F iGURE 10. PROGRAM LINK—EDIT DECKS

28

— —
~~
—-,-_-,,.. — —‘-.ww -~—~~~~~~~ ~~~~~~~ - - -  —~~~- -_ --, — - — -_-—-• • --- —-_-----_ -—. - --—-. _ ——~~-- —. - 

- •.-~~ • -~~ - — - —
~~~~ “ )W~



/ /T4EXE c JUB MS (LEVEL=I,CLASS C
I/SlEP t EXEC PG M T4ENEW
//STE PLL 8 UI) OSN-=IBM .EXEC,DISP=SHR,VUL S M- SYSTEM ,UtiIT=DISK
//E ,-J JDATA DL) DSN T4.EWUOATA , UN! T=333J,VOL=SER=SYSTEM ,
i i  DISP= (ULO,KEEP),SPACE= (CYL, (5,5i’ ,RLSE)
/I000UT UI) UNIT=005
//DUIGN DO UNIT=0 04
I/PRINT DL) SYSOUT=#,DCB= (BUFNO=20)
//SY$UDUMP DI) SYSOUT A
//FTOoFU OL DO SYSUUT=A
//FTG~ FO Ol Di) *
CT I CT CAR L) GOES HERE
J A 26 JA THRESHOLD DATA CAl-LOS GO HERE
181 1 1W IDENTL I-IER CARL) GOES HERE
1w 1 1w THRESHOLD DAT A CARDS GO HERE
MA A. MA IDENTI FIER CARD GOES HERE
MA I MA THRESHOLD DATA CARD GOE S HERE
RE I RF T HRESHOLD DAT A CARG GOES HERE
TR 15 TR THRESHOLD DATA CARDS GO HERE
1*

F.

F iGURE 11 T4REAL EXECUTI’Th DECK.
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//T~ CC~ Y JJB ~S~ LEVEL= L, CLA SS=A

//ST~ PL EAE C PGM=T4CUPPY
//STE~ L Id CD ~)S~ =IdM.EXEC ,DISP=S i-tR
//E&JUATA ]J US1~=I~..EW0DAT4,UNIT=333U,DISP SHR,VCL SE~~~S Y S T E M
I/DStccOP Y 1) JSN=T4 .OSKCOPY,0N1T 3 0,DISP MUU,$-cEP),VCL SER SYSTEM ,
I I  SPACE~ (CYL ,I5,5i,RLjE )
//TAP~ CP Y )J VUL=SER= 00041u,L EL=( ,NL), UN IT- L 0,GISP IMCD ,KtEP),DSN T
//SYS UOLJMP 00 SYSDUT=A
1*
/ /

F I C U R E  1~ T’+C.JPY EXEC UTL~ CECic .
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//T4F IJRMhT JUt3 MSGL EVEL 1 , C L A S S A
//STcPI E XEC PGM-= T’.F ORMAT
//STcPLI d 03 DSN~~I 3M.EXEC,DISP SHR
//EWUL )ATA DO DSN r4 .EwODATA ,dNIT 333O,DISP SHR,VOL~~SER~~SYSTEM
/ / F M T U A F A  00 UN 1T=3 0 ,V O L S ER S Y S T E M ,O IS P Q L D , D S N T 4 . A N A L Y S I S ,
II SPACE= (CYL , (5,5 ),RLSE )
//DSKCOPY DO DSN=T~~.USKCUPY,UNIT 333~~,DISP OLD,VCL SER SYSTE M
//SYsUD UMP i~) SYS U U T A
I/CTLCI) 3D *

D i S K
1*

A

F I ~~U~L ~~ 14FuRM..~T L XL~.uTE DECK.
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I/T4SORT ~O 1~//STEPI EXEC PGM IERRC 000
//S~MTL1 8 L)D i)SNAME=SYSi .S-~~TLIe, D P =Si-IR
//SYSiJ UT 3D SYSOUT=A

• //SIJRTIN DO UNIT 33iO,VOLS Y~~TE~~,CISP~ OLD,JSN T4.ANALYS IS,
/ /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//SJRTOUT 01.) U~~IT= 3~ 3U,VJL=S =S T ,DISP uL L~,I(EEP),,~SN=T * .FMTUATA ,
1/ SPACE= (CYL, (),~,),RLSE),
/ /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//SURT~,icul 3D U~~l T J 330,SP.~CE = IT ,(’tU), ,Ct~~TIG)
//S3RTWK0~ 03 UN IT=~~3iU, P~ CE= (T~(I~,(40),,CLNTIG)
//S-JRT~~KU3 DI.) U t=3j30,SPACE= (TRK, (401,,CCNTIC.)
I1SURTWKU ’+ 03 uNIT=333~~,~~pAcE = (r,K, (4~4,,cc~~rII.,l
/ISORT #iKO5 DO U’~IT= 333O,SPA CE-~(TR ~~,(4GJ, ,CG~4TI1.,,I
//S T~q’(Ut~ 3D U N I T~~J 0,SPA CE-(TRK , (4O ),,CLNT I (.,i
I/SYStJUJM P DI.) SYSOUT A
//SYSLN DO *

SOe T FIELOS= ( L~~,4,bL,4, L (,4,BL ,A 1 ,~~LLt ~~~~~~0
I~ECURl.) TYP~~=v ,LLNGT-1= (~~a,,2a1

E ND
1*

FIGURE 14 T4SORT EXECU TE CECK.
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/ / T 4 S E R C H  J OB
- / / S T E P L  EXEC P G M r T 4 S E A R C H
• / / S T E P L I B  Di) D S N = I L % M . E X E C , D I S P SHR

//Po~ RCHD DO DSN T4 .EWODATA,DISP (ULO,KEEPI,UNIT ~ 3330,

/1 VUL - s E R = S Y S T E M
//EW0DATA DO DSN=T4.DSKCOPY,DISP OLG,I.iNIT 333U,V3L SE~~~5~

’STEM

//SYSUDUMP DO SYSCJUT=A
//CTLCD 3D *
Th2641 Gil
1*

F I G U R E  i~ T~.SERCH EXECUTE DECK.
33
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//l~TO~~F0Jl 00 sYSuiJT=A

1/

-

. 
FI~~J KE lo S I M EX E C  EX ECUT ICN DECK.
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SECTION VII

PROGRAM FLOWCHARTS

The program flowcharts are presented in Figures 17 thru 21. These
machine—produced flowcharts were generated by AUTODOC—V . The
conventions used in these flowcharts are described in “AUTODOC—V ——
an Automatic Documentation and Symbolic Flow Charting Program ,”

360D—OOl—l—014 , available at the Sys tems Research Branch , Human
Engineering Division of AMRL.
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APPENDIX I

OPERATING INSTRUCTIONS

The following steps may be used as a guide in setting up the system
for execution.

1. Prepare the input data cards as defined in Section V 1
Figures 1 thru 3.

2. Place these cards in the execution deck illustrated in
Section VI, Figure 11.

3. Place the T4 EWO patch panels in the 1827 DCU and make
sure all power is turned on•

4. Load the execution deck into the card reader and ready it.

5 Mount the requested disk packs.

6• After the program reads and processes the input data , a
message will print on the typewriter console ‘WAITING
FOR flSSION START’. The experiment monitor should be
informed that all is ready in the computer room. When
the monitor has assured himself that everything is ready
at the EWO station, he should turn the experiment con’-
trol switch from “FREEZE” position to “RUN” position to
begin the experiment.

7. The console typewriter and the printer should be monitored
during the experiment for  error conditions .

NOTE : During a mission run if the following message
appears on the typewriter console, ‘SPC—16
UNABLE TO RESTART. WILL TRY TO RECOVER’,
follow the error recovery steps outlined in
APPENDIX II entitled Error Recovery Procedures.

8. To terminate the experiment the experiment control switch
must be turned from “RUN ” position to “FREEZE” position.

9. To ensure that the output data is saved after each run,
load the T4COPY execution deck, illustrated in Section VI,

32-S
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Figure 12, into the card reader and ready it•

10. Mount the disk packs and/or tape volumes as specified on
the console typewriter. After the T4COPY job is com-
pleted , if a printout of the quick look program is de-
sired , proceed to Step 11. If no quick look is desired ,
remove the execution deck from the card reader and the
printout from the printer. Record all pertinent information
from the console typewriter.

11. Load the SIMEXEC execution deck illustrated in Section VI ,
Figure 16, into the card reader and ready it.

12 Mount the disk packs as specified on the console typewriter.
After the SIMEXEC job is completed remove the execution
deck from the card reader and the printout from the printer.
Record all pertinent information from the console type-
writer .
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APP ENDIX II

ERROR RECOVERY PROCEDURE S

There are two sets of error recovery steps available to the user
when executing programs in the T4 EWO System. The first set should
be used by the operator when the following three messages are
printed on the console typewriter : ‘SPC—16 UNABLE TO RESTART. WILL
TRY TO RECOVER’, ‘RESET MISSION START/STOP SWITCH TO FREEZE ’, and
‘SPC-l6 RECOVERY. REPLY GO OR NO’.

The following steps may be used as a guide when executing the first
set of error recovery steps :

1. After the three messages are printed on the console
typewriter , the computer operator and the experiment
monitor must make a decibion whether to terminate the
experiment or to proceed with the recovery . To termin-
ate the experiment proceed to Step 2. To continue with
the recovery proceed to Step 3.

2. The computer operator must type in the following
message reply: r oo, ‘NO ’. This will cause the output
data to be wr i t ten  to disk and the job will terminate .

3. The computer operator must inform the experiment monitor
to reset the mission START/STOP switch to “ FREEZE ”
position.

4. Now, the experiment monitor must reload the SPC—l6 j
program . A f t e r  he has assured himself that everything is
ready at the EWO station , he must also inform the computer
operator of the ready status.

5. The computer operator must type in the following message
reply: r 00 , ‘GO’. This causes the program to go through
a reinitialization, and a message to be printed on the
console typewriter : ‘WAITING FOR MISSION START ’ . This

- - message informs the computer operator that the mission is
A’ ready to begin .

6. The computer operator must inform the experiment monitor
to reset the mission START/STOP switch to “RUN” position .
This causes the experim:: t to begin.

_ _ _ _ _ _  -I~~~~~ ~~~I s ’~~~~~~~~~
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7.  Each time the three messages mentioned at the beginning
of the Error Recovery Procedures are printed on the con-
sole typewr iter , the operator must repeat Steps 1 thru 10.

8. To terminate the experiment , the exper iment control switch
mus t be turned from “RUN” position to “FREEZE” position .

9. To ensure that the output data is saved after the mission
is completed , load the T4COPY execution deck illustrated
in Section VI, Figure 12, into the card reader and ready
i ts

10. After the T4COPY program has terminated , remove the execu-
tion deck from the card reader and the printout from the
printer. Record all pertinent information from the console
typewriter.

The second set of recovery steps should be used when the message:
‘T4EXEC — STEP1 ABEND Uo555’ is printed on the console typewriter.

The following steps may be used by the computer operator when executing
the second error recovt :y steps.

1. The computer operator must inform the experiment monitor
to reset the mission START/STOP switch to “FREEZE” position.

2. Now, the experiment monitor must reload the SPC—16 program .
After he has assured himself that everything is ready at
the EWO station , he must also inform the computer operator
of the ready status.

3. The computer operator must enter the new start clock time
on the control card ‘CT ’ shown in Sec tion V , Figure 1,
Columns 6 thru 13. The new start clock time represents
the length of time the experiment ran before terminating ,
plus the original mission start time. Example : If the
original mission star t time were 080010 where  08 = hours,
00 = minutes and 10 seconds , and the mission terminated
at 093010. The new mission start time would be 080010 plus
013000. This equates to 093010.

4. After the new control card ‘CT ’ has been corrected to
reflect the new start clock time, the computer operator

• must turn to APPENDIX I, titled Operating Instructions ,
and proceed with Steps 1 thru 12.

;0
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APPENDIX III

CONSOLE TYPEWRITER MESSAGES

The following user written messages will be pr inted on the console
typewriter in the event that the program is forced to take an ab-
normal ending , or if a program restart is necessary .

Console Typewriter
Messages Explanation

1. Down Link Error Unsuccessful in sending four word
message to SPC—l6 , Job is terminated .

2. Down Link Error Unsuccessful in sending seven words
of data to SPC—l6. Job is terminated .

3. Down Link Error Unsuccessful in sending four word
message to SPC—l6. Job is terminated .

Up Link Error Unsuccessful in comp leting a 328 data
word transfer from SPC—16 to the 370.
Job is terminated .

EWO DATA ID NO. = Experiment Identification Number.
763650800

5- -~

WAITING FOR MISSION Program is waiting for  experiment
START / monitor to turn experiment control

* 1 switch to “RUN” position.

FORCED ENDING ON DI Warning message. Program was forced to
complete channel ending during an
execute channel on digital inputs.

C i_i

TABLE 4: MESSAGES AND CODES
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Console Typewriter
Messages Explanation

FORCED ENDING ON DO Warning message. Program was forced
to complete channel ending during an
execute channel on digital outputs.

SPC—l6 UNABLE TO RE— This message informs the computer
START. WITH TRY TO operator that a restart is necessary .
RECOVER The operator should follow the pro-

cedures outlined in APPENDIX II under
Error Recovery Procedures.

- (Instruction Set 1)

RESET MISSION START! Computer operator must inform experi—
STOP SWITCH TO FREEZE . ment monitor to turn experiment control

switch from “RUN” position to “FREEZE”
position.

SPC—16 RECOVERY A f t e r  the SPC— 16 has been res tar ted
REPLY ‘GO’ or ‘NO ’ and the experiment monitor assures

- himself and the operator that every-
thing is ready, the operator must
type in: r 00 ,

-t

SPC—l6 READY . This message informs the operator
REPLY ‘GO ’ or ‘NO ’ that everything is okay. When com-

munication be tween the opera tor and
experiment monitor are in a ready
status the cperator types in:
r 00 , ‘GO’ .*

T4EXEC —— Stepl Program termination due to unrecover—
ABEND Uo555 able forced ending of DO or DI. NOTE :

follow recovery procedures outlined
- in APPENDIX III.

* If the opera tor types in ‘NO’ the program automa tically
terminates.

TABLE 4: MESSAGES AND CODES (Concluded)
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APPENDIX IV

SPC-16 DOWNLOAD PROGRAM

T e Download Program was written to download an output data set from
a cross assembler program to the SPC—16 computer through the 1827
Data Control U n i t .  This data set is actually a dump data set which
is output to disk by the SPC—16 simulator which runs on the S/370.
A byte count via an input control card is used . Example: If the
user wants to download a cross assembler output data set to the
SPC—16 at a starting memory location of hexadecimal 1000 , the control
card would contain a decimal value of 4096. The program is terminated
when an end of file is reached on the download input file.

Figure 22 i l l u s t r a t e s  the format  of the SPC—16 Download Control Card
Input. The Download Execution Deck is shown in Figure 23. The Flow-
chart of the SPC—16 Download Program is presented in Figure 24. The
operating instructions are contained in the User ’s Guide , Appendix IV.
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/!DNLDEXEC JOB
//s’rEPl EXEC PCM=DOWNLOAD
/ /STEPL1B DD DSN=IBM . EXEC , DISP=SHR
//INCARD DD DDNANE-SYSIN

- //DNLOAD DD DSN=SPEC16 LOADMODS (T4SIM) ,UNIT=3330,DISP=OLD,
/ 1 DCB—(RECFM=VSB ,BLKSIZE=4484 ,LRECL=112 , VOL=SER=PUBLIC
//DDOUT DD UNIT=005
//sYsuDuMP DD SYSOUT=A
//SYsIN DD *

CONTROL CARD GOES HERE

/*

5

FIGURE 23. DOWNLOAD EXECUTION DECK
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USER ’S GUIDE

The following steps may be used as a guide for using the SPC—16
Downioad Program :

1. Prepare the input control card according to the format
def ined in Figure 22.

2. Place the control card in the execution deck illustrated
in Figure 23.

3. Load the execution deck into the card reader and ready
it.

4. Mount  the  requested disk packs.

5. At the completion of the run , remove the cards f rom
the card reader and the listing from the printer.
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